INTRODUCTION
I n view of the development of interest in the use of insulin in the supplemental treatment of malignant disease, briefly reported by one of us (S. M. B.),' it has seemed advisable to obtain definite scientific data on which to base conclusions. I t was felt that the most satisfactory method of evaluating treatment would be to run carefully controlled experiments on mice with transplantable tumors. Animals were chosen having a high susceptibility to tumor, and a tumor well adapted to that particular strain of mice was chosen, so that the incidence of spontaneous regression would be as low as possible. The experiments were carried out over a period of seven months.
MATERIAL AND METHODS

Tumor:
The tumor used was a transmissible mammary gland adenocarcinoma of the domestic mouse, of the strain designated dBrB.' This tumor was fairly rapidly growing, definitely invasive, but non-metastasizing on subcutaneous transplantation. Previous experience had shown that the percentage of successful transplants was high (90-95 per cent) and had established a norm for its behavior.
MICE: The mice were of the dilute brown (dBr) strain, inbred for heightened susceptibility to the strain of tumor employed, which originally arose spontaneously in this strain. The essential part of the experiment involved the use of 400 mice, approximately 75 days old when inoculated and so distributed that experimental and control animals of each group were always litter mates. In addition to these 400 animals, 140 non-litter mates of assorted ages, averaging six to seven months of age, were utilized.
PROCEDURE
The stock tumor was carried in adult mice and transplanted every twenty days. For inoculation into control and experimental animals, a tumor of appropriate size (about 3 C.C. by volume) was excised from a mouse killed with chloroform, and was cut into small fragments of about 0.03 gm. This was carried out in sterile normal salt solution, and necrotic areas of tumor were avoided, in order to insure a high percentage of '' takes." These fragments were taken up in a trocar and implanted subcutaneously. The trocar was inserted in the right inguinal region and carried along subcutane-100 I f . PINKERTON, S. M. BEALE, JR., S. WARREN AND A . KIELING ously to the right axillary region, where the tumor fragment was deposited by pushing home the plunger. As a rule, the mice were inoculated in groups of 40--a number which could easily be inoculated from a single excised tumor nodule-and successive groups were inoculated a t intervals of about ten days.
Six days after inoculation, each group was divided into 4 equal series, 10 mice in each. By this time, a nodule 4 to 12 mm. in its greatest dimension was present at the site of inoculation in nearly all the animals. Selection of mice for these 4 series was carried out as a random operation except in those groups where one or more mice showed nodules of such small volume that doubt arose concerning the success of the transplant. In such groups, doubtful " takes " were divided as equitably as possible between the four series. The subsequent treatment of these 4 series of mice was as follows: Srrirs I; Mice in this series received an 0.05 unit of insulin every twelve hours, and an 0.1 unit of parathormone daily. Injections of these substances were given subcutaneously, the site of injection being varied. No injections were made near or into the tumor. The parathormone was injected in the interval between the two daily insulin injections. The hormones were diluted in sterile normal saline and the required dose was given in 0.1 C.C. of solution. Hormones were stored in the refrigerator when not in use, and dilutions made freshly at least every three days. Animals in this series were supplied with lime water (calcium chloride 1 : 1000) and given cod-liver oil (250 J I ) twice weekly. Scrirs ZZ; Mice in this series received 0.1 C.C. of undiluted " splenotrat " ' daily in addition to insulin as given in series I. Lime water was supplied as in series I, but parathormone and cod-liver oil were omitted.
Scrics ZZI (Controls): Mice in this series received 0.1 C.C. of 1:20,000 adrenalin solution every twelve hours, and 0.1 C.C. pituitrin (diluted 1:2) daily in the interval between the adrenalin injections. The adrenalin and pituitrin were injected at the same intervals as the insulin and parathormone.
Cod-liver oil was supplied as in series I, but magnesium chloride (1:lOOO) was added to the water instead of calcium chloride.
Srrics ZV (Controls) : Mice in this series were given an adequate diet, identical with that given in the other three series, but without lime or magnesium water, and were not treated in any way.
Every third day all animals were weighed, and the progress of the tumors determined by caliper measurement and roughly charted. The extent of superficial necrosis was also indicated on the charts.
Histologic examination was made of the tumor and of the important organs of 4 mice from each series, all of which were killed when obviously moribund with large necrotic tumors. (These mice were killed in order to obtain fresh material for microscopic examination.) Eleven mice (some from each series) in which the tumor grew more slowly, and which survived beyond the 36th day, were also autopsied and sectioned microscopically. All mice from all 4 series with the exception of 17 of the 33 in which the tumor did not The inice were kept under excellent hygienic conditions.
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'( take " were eventually autopsied as soon after death as possible, and preserved in 10 per cent formalin. Microscopic sections were made from all organs showing gross lesions of interest. The remaining 17 mice in which the tumor failed to grow are to be reinoculated in an attempt to determine whether the failure was dependent on a true immunity or was merely fortuitous.
RESULTS
In order to make the results more readily comprehensible, each animal has been placed in one or another of the following groups:
1. Early Accidental Death: Animals placed in this group died from traumatic injury (usually hemopericardium) caused by the needle in giving treatments, at so early a date that it seemed necessary to exclude them from the experiment.
2. Early Disappearance Without Recurrence: This group includes animals in which the swelling at the site of inoculation never exceeded 0.5 c.c., and disappeared entirely before the 14th day after inoculation. I t probably includes mice in which the tumor did not grow at all (the swelling being on an inflammatory basis) and some mice in which the tumor acquired a partial blood supply, and grew for a time, but soon lost its blood supply, became necrotic, and was absorbed. Animals in this group are probably best regarded as '' non-takes," in the sense that the tumor never became well established.
3. Usual Course: Animals in this group, which includes the great majority of mice from all 4 series, suffered from progressive growth of their tumors, and died between the 18th and 36th day after inoculation with large, multilobular, necrotic tumors from 3 to 7 cm. in their greatest dimension.
4. Long Life: Animals in this group differed from those in Group I11 only in that they survived for a variable period, up to six weeks, beyond the 36th day after inoculation.
5. Short Life: This group contains animals which differed from those in Group 111 only in that they died before the 18th day after inoculation.
6. Early Disappearance With Recurrence and Subsequent Rapid Growth: Animals in this group showed complete disappearance of the swelling at the site of inoculation, but suffered a recurrence, usually within three weeks of the date of inoculation. In two instances the swelling had disappeared entirely by the tenth day after inoculation, no evidence of tumor being noted until five and six weeks later, when the growth recurred, thereafter following the usual course. Since the tumor from the mice in this group eventually reached the usual size, it seems probable that the period during which no tumor was discernible would best be regarded as a latent period.
7. Late Disappearance: Animals were placed in this group when the tumor, after apparently increasing in size (up to 1.2-2.1 cm. in greatest dimension) and maintaining this size for two or three weeks, suddenly became smaller and eventually disappeared entirely, without recurring during the observation period of three months. One animal which died accidentally three days after the disappearance of the tumor was also put in this group. Tables I and I1 show the course of the tumor in the 540 mice used, when
